PPR (pentatricopeptide repeat) proteins in mammals: important aids to mitochondrial gene expression.
Genes encoding PPR (pentatricopeptide repeat)-containing proteins constitute one of the largest gene families in plants. The majority of these proteins are predicted to target organelles and to bind to RNA. Strikingly, there is a dearth of these proteins in mammals, although genomic searches reveal six candidates, all of which are also predicted to target the mitochondrion. Two of these proteins, POLRMT (the mitochondrial RNA polymerase) and MRPS27, a mitoribosomal protein, are involved in transcription and translation respectively. PTCD1 (pentatricopeptide repeat domain protein 1) and PTCD3 are predicted to be involved in the assembly of respiratory chain complexes, whereas mutations in one other protein, LRPPRC (leucine-rich pentatricopeptide repeat cassette), have been shown to cause defects in the levels of cytochrome c oxidase, the terminal member of the respiratory chain. In this issue of the Biochemical Journal, Xu et al. turn their attention to the remaining candidate, PTCD2. Depletion in a mouse model led to deficiencies of the third complex of the respiratory chain that caused profound ultrastructural changes in the heart. The exact molecular function of PTCD2 remains unclear, but depletion leads to an apparent lack of processing of the mitochondrial transcript encoding apocytochrome b, a critical member of complex III. These data are consistent with PTCD2 playing an important role in the post-transcriptional expression of the mitochondrial genome.